INTRODUCTION
In the course of the analysis of the structure of the material and its properties, several strengthening mechanisms are known, one of which is forming hardeningoccurred by cold forming. As a consequence of the cold forming is limited to the surface layer, this strengthening mechanism can be exploited to increase the load capacity and, above all, to increase the lifetime by increasing resistance to fatigue strain.Moreover, in the industrial practice the quality requirements of the parts, exposed to fatigue strain, include the value and distribution of residual stressin the subsurface area [2] .
To design and execute the experiments, Taguchi type full factorial experimental design method [3] [4] was used to create empirical formulas and evaluate the results by a special relationship ratio to determine the parameter setting values that provide the best results within the given technological parameter ranges.
In the present experiments the examined parameters were: burnishing speed (vb), feed rate (f), burnishing force (Fb) and the number of passes (i). The latter means how many times the tool passes along linearly on the rotating workpiece surface.
Measuring of the surface micro-hardness of the specimens were executed with Wilson Instruments Tukon 2100B measuring equipment in Vickers hardness.
SURFACE BURNISHING
Finishing operations of high precision and low roughness working surfaces of shafts are grinding or polishing, lapping. These operations significantly reduce the surface roughness, but essentially only slightly modify the properties of the surface layer. For occasional substitution of these relatively low productivity and costly chip removal processes, burnishing is used on outer cylindrical surface. The practical implementation of it can be seen in Fig 1 . During the experiments, a CNC lathe with flatbed by firm OPTIMUM type OPTIturn S600 was used which is located in the workshop of Institute of Manufacturing Science at University of Miskolc. The tool tip was PCD (polycrystalline diamond) with 3.5 mm radius and the kinematic viscosity of the manual dosed oil was 70 mm 2 /s.
EXPERIMENTAL CONDITIONS 3.1. Burnishing parameters
A number of test results are available in the literature for the burnishing of certain heat-treated (hardness) workpieces with different technological parameters [5] [6] [7] [8] [9] . Summarized the factors determining the micro-hardness of the surface layer, according to the above mentioned studies, the following pie chart can be drawn:
From these parameters the burnishing force, feed rate, and speed were choosen setting with two values of number of passes. The latter does not belong to the factors because the experimental design, such as the representation of the results will be too difficult and less obvious with four factors. In the matrix of the Taguchi type full factorial experimental design (Table 1) we can see these parametersin natural dimensions and their transformed values 
Measuring of surface micro-hardness
The apparatus (Wilson Instruments Tukon 2100B) also measures Vickers hardness, which has the same principle as all hardness measurements, is to examine how a material is subject to plastic deformation by using a standard force. During the measurement, a 136 ° diamond pulley is pressed with a specific force, 10 N in our experiments for 10 seconds on the surface to be measured. In the course of the evaluation, using a CCD camera, weigh the traces of the imprint and the average of the two is calculated by the device own software calculating the impression surface [10] . In order to capture the most accurate values, we carried out control measurements both on the workpiece surface and on a control block calibrating the device.
RESULTS AND EVALUATIONS
For evaluation of measured data an improvement ratio was introduced, which is shown in formula (1): (1) where: ρHV Dimensionless improvement ratio of the surface microhardness, HVb Hardness of the burnished surface, HVg Hardness of the grinded surface.
The larger the value of ρHV, the greater is the improvement due to burnishing. In some cases decrease in hardness was experienced, the reason of it will be investigated Measured data and the improvement ratios of surfacesmicro-hardness, calculated by formula (1), in the case of setting 1 and 3number of passes, summarized in Table 2 . 
SUMMARY
The paper contains diamond burnishing experiments on hardened steel with its measurement and evaluation results. The purpose of this study was to determine how the choosen burnishing parameters affect the change of micro-hardness. The experiments and the evaluation of the measurement results were performed by using the Taguchi type full factorial experimental design method. According to the measured, calculated and illustrated results the following conclusions have been drawn:
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